Mixed monolayers of straight-chain/branched-chain phospholipids. I. Mixed monolayers of distearoyl phosphatidylcholine and diisoeicosanoyl phosphatidylcholine.
The temperature dependence of the force/area isotherms of monolayer of distearoyl phosphatidylcholine (DSPC), diisoeicosanoyl phosphatidylcholine (DIEPC) and a complete mixed compositional range of these two lecithins are reported. The isotherms for DSPC closely resemble those previously reported for dipalmitoyl phosphatidylcholine but are shifted to higher temperatures by 16 degrees C. The isotherms of DIEPC, an iso-branched lecithin, show differences from these obtained for similar straight-chain lecithins in that the full condensed isotherms are more expanded, the fully expanded isotherms are more condensed and therefore the liquid expanded (LE)/liquid condensed (LC) intermediate region is significantly reduced. This means that the condensed state is more disordered and the expanded state is less disordered than the corresponding states in straight-chain lecithins. Data for the mixed films are interpreted in terms of surface pressure/mole fraction phase diagrams and both energies and entropies of compression associated with the LE/LC transition. The phase diagrams at 34.1 degrees C, 35.8 degrees C and 38.5 degrees C are all of the negative azeotropic type with the surface pressure minimum point shifting with temperature. The thermodynamic analysis indicates that from 34.1 degrees C to 38.5 degrees C the driving force for mixing changes from the entropy to the energy of the transition. It would seem that at the lower temperature the packing of the distearoyl lecithin is perturbed by the diisoeicosanoyl lecithin, while at higher temperatures the very high entropy of pure or nearly pure diisoeicosanoyl lecithin results in other mixtures having less entropy than would be expected on an ideal mixing basis.